Introduction
During childhood and adolescence, a diagnosis of inflammatory bowel disease (IBD) can impact health-related quality of life (HRQOL). Complex, rapidly changing, and time-consuming treatments, combined with unpleasant, unpredictable, and potentially embarrassing symptoms (e.g., frequent trips to the bathroom, diarrhea) can all impose difficulties on the well-being and overall functioning of youth with IBD. In fact, earlier research has documented that children and adolescents with IBD report lower HRQOL in physical functioning, psychological functioning, and autonomy [1] [2] [3] . Given the value of patient-reported outcomes in health care, it is important for pediatric practitioners to focus not only on mortality and morbidity, but also on general well-being [4, 5] . HRQOL provides a multidimensional view of an illness' impact on patients' lives and has become an important outcome variable for pediatric medical providers [6] . Indeed, recent research has shown a relationship between higher HRQOL and greater satisfaction with health care services among adolescents [7] .
Among various pediatric chronic illness groups, several predictors of lower HRQOL have been identified.
For example, among youth with epilepsy [8] , diabetes [9] , and obesity [10] , depressive symptoms and psychosocial functioning have all been linked to lower HRQOL. Further, recent data among youth with end-stage renal disease [11] and diabetes [12] show a significant relationship between family functioning and HRQOL. Hence, psychosocial factors, including family functioning, have been related to HRQOL in some pediatric populations. However, pediatric IBD represents a considerably understudied and underserved population with respect to psychosocial issues. Indeed, research on predictors of HRQOL among children and adolescents with IBD is limited to disease severity and, more recently, parent distress [13] . Although such individual-level variables are essential for understanding the factors that may impede HRQOL in youth with IBD, these do not capture the larger family context within which children and adolescents with IBD function. Moreover, the unique socially stigmatizing and limiting nature of pediatric IBD suggests that a better understanding of these patients' primary social support resource (i.e. family members) may be critical to maintaining optimal HRQOL. A recent review [14] of broad pediatric research shows that family functioning is a powerful determinant of overall functioning and well-being in youth with chronic medical conditions. Adaptive family relationships have been linked to positive psychological functioning [9, 15] , whereas disruptions in family life have been linked to poorer emotional and behavioral functioning [16] and poor adherence to treatment regimens [17] . Among youth with IBD, family functioning has similarly been linked with psychosocial and health outcomes. For example, Tojek et al. [18] found positive associations between general family dysfunction, pain and fatigue, and the frequency of bowel movements among youth with IBD. Others have similarly shown that a family environment characterized by cohesion and open communication is a protective factor for the psychosocial functioning of youth with IBD, even in the presence of greater disease severity [19] . In contrast, greater family conflict is associated with poorer emotional functioning (e.g., greater depressive symptoms) [20] . Research also indicates that families with a child diagnosed with IBD may experience greater levels of family dysfunction compared with other chronic illness groups (e.g., diabetes) and healthy comparisons [19] . Poorer family communication has also been reported by parents of adolescents with IBD compared with healthy adolescents [21] . Yet, it remains unknown what proportion of families experience clinically significant levels of dysfunction across various domains of family functioning. Further, because the psychosocial factors that impact patient HRQOL vary across disease groups as a function of unique demands and aspects of specific conditions (e.g., onset, treatment course, and prognosis) [22] , and there is a dearth of empirical evidence on HRQOL predictors in pediatric IBD, it is unclear to what extent family functioning and HRQOL are related in this unique population.
HRQOL among children and adolescents with IBD is an important clinical outcome variable that requires better understanding. However, few risk factors that contribute to low HRQOL in this population have been identified. Family functioning represents a salient and clinically relevant variable in IBD, which may be linked to youth's HRQOL. However, the nature and extent of family dysfunction, and its association with disease-specific quality of life in youth with IBD is unknown. Moreover, earlier research in IBD has underused IBD-specific HRQOL as an outcome, and no research on family functioning in IBD has been conducted using a measure of family functioning that is not only psychometrically sound [23] , but also designed to assess family functioning in a multidimensional manner and be of maximal clinical utility [24, 25] . This study was designed to (i) examine the relationship between various domains of family functioning and IBDspecific quality of life and (ii) assess the clinical significance of family dysfunction in this population. We hypothesized that youth from families with clinically elevated difficulties in family functioning would report poorer IBD-specific HRQOL.
Materials and methods

Participants
This study is a part of a larger longitudinal study, examining adherence to medications in adolescents with IBD. Participants included were adolescents aged 13-17 years with a confirmed diagnosis of IBD and a prescribed treatment regimen of 5-aminosalycylic acid and/or 6-MP/ azathioprine. Each adolescent's primary caregiver also participated in the study. Exclusion criteria included patients with a diagnosis of a neurocognitive disorder, comorbid chronic illness diagnosis, and lack of English fluency. Of the 83 patients contacted for recruitment, 13 declined participation, and eight did not provide complete data. Primary reasons for declining the participation included blood draw requirement (for adherence data as part of the larger study), time constraints, and/or lack of interest. Thus, a final sample of 62 adolescents (35 male, 27 female) receiving treatment for IBD (Crohn's disease n = 49; ulcerative colitis n = 13) and their caregivers participated in this study. The majority of adolescents was Caucasian (88.7%) and had a mean age of 15.5 years [standard deviation (SD) = 1.4]. Patient and caregiver characteristics are outlined in Table 1 . Sample characteristics were generally representative of the pediatric IBD population and recently published studies in IBD [26] . Study recruitment occurred at two large pediatric medical centers in the Midwest (n = 28) and the Northeast (n = 34) USA. Eligibility was determined by study personnel through chart review. Eligible families were contacted during regularly scheduled gastroenterology clinic appointments, scheduled infliximab infusions, or through telephone. Informed consent/assent were obtained from both the adolescents and their caregivers, after first confirming the study eligibility with caregivers. Disease-severity assessments were completed by study personnel using data provided by each participant's gastroenterologist for the clinic appointment corresponding to the study visit or the most recent clinic appointment. Participants were compensated with $25 for participation. Institutional review boards at each hospital approved this study.
Measures
Demographic questionnaire
A demographic questionnaire assessing the family characteristics (e.g., household income, marital status, parental education) was completed by parents.
Pediatric Crohn's disease activity index
The well-validated pediatric Crohn's disease activity index [27] assesses Crohn's disease activity using both the subjective (e.g., pain) and the objective criteria (e.g., physical exam), laboratory findings, and growth parameters. Scores range from 0-100: less than 10 = inactive disease; 10-29 = mild disease, and more than or equal to 30 = moderate-to-severe disease activity [28] . Internal consistency was 0.95 in this sample.
Lichtiger colitis activity index
The Lichtiger colitis activity index (LCAI) [29] uses both the subjective and the objective criteria to assess eight ulcerative colitis symptoms (score 0-21): daily stool frequency, nocturnal diarrhea, visible blood in stool, fecal incontinence, abdominal pain or cramping, general wellbeing, abdominal tenderness, and need for antidiarrheal medication, with higher scores representing more severe disease. LCAI scores range from 0-21. Scores less than or equal to 2 indicate quiescent disease; less than 10 indicate a response to therapy; more than or equal to 10 indicate active disease and no response to therapy [30] .
Internal consistency was 0.85 in this sample.
Family assessment device
The family assessment device (FAD) [25] is a 60-item measure that assesses family functioning on six different dimensions: problem solving (ability to resolve problems), communication (exchange of clear and direct verbal information), roles (division of responsibility for completing family tasks), affective responsiveness (ability to respond with appropriate emotion), affective involvement (degree to which family members are involved and interested in one another), and behavior control (manner used to express and maintain standards of behavior). The FAD also includes an independent dimension of general functioning (overall functioning of family). For each FAD item, individuals rate their level of agreement/disagreement on specific family behaviors (e.g., 'We try to think of different ways to solve problems' and 'We don't talk to each when we are angry') using a 4-point Likert scale ranging from 1 (strongly agree) to 4 (strongly disagree). Higher scores are indicative of poorer family functioning. Clinical cutoff scores differentiating 'healthy' (i.e., nonclinical) versus 'unhealthy' (i.e., clinical) family functioning for each dimension have been documented [24] . 
IMPACT-III
The IMPACT-III [31] is a 35-item patient self-report, IBD-specific measure of HRQOL. It assesses the extent to which an adolescent is affected by a particular issue (e.g., stomach pain, missing out on certain activities) using 5-point Likert scaling, with lower scores indicating poorer HRQOL. Originally, six domains (i.e., bowel symptoms, systemic symptoms, social/functional concerns, body image, test and treatment concerns, and emotional concerns) were proposed. However, a recent examination of this measure's factor structure showed 4 factors with good-to-excellent reliability: general well-being, emotional functioning, social functioning, and body image [32] . This factor structure was used in this study, along with a total score of HRQOL created by adding all the 35 items. This total score showed excellent internal consistency for the current sample (Cronbach's a = 0.95).
Statistical analyses
The pediatric Crohn's disease activity index and the LCAI scores were calculated as continuous measures and combined to form one continuous measure of disease severity for the primary analyses. Descriptive statistics including means and SDs were calculated for all the variables. Next, t tests and correlation analyses between sociodemographic/medical characteristics and IMPACT-III scores were done to identify potential covariates. FAD scores for each dimension were then dichotomized as 'clinical' and 'nonclinical' according to cutoffs established by the researchers of the FAD [24] . Next, a series of multivariate analysis of variance tests were carried out to examine significant group differences (i.e., between 'clinical' and 'nonclinical' family functioning) on IMPACT-III scores (i.e., general well-being, emotional functioning, social functioning, body image, and total HRQOL). Lastly, the percentage of families meeting clinical cutoff scores for each FAD dimension was calculated. Analyses were done in SPSS 15.0.1 (SPSS Inc., Chicago, Illinois, USA).
Results
Descriptive statistics
The means and the SDs for main study variables are presented in Table 1 . Significant correlations were found between the disease severity and all IMPACT-III scores: general well-being, r = -0.47, P value of less than 0.001; emotional functioning, r = -0.39, P value of less than 0.01; social functioning, r = -0.27, P value of less than 0.05; body image, r = -0.32, P = 0.01; total HRQOL, r = -0.45, P value of less than 0.001. Significant differences in general well-being [t (59) = -2.91, P < 0.05], emotional functioning [t (59) = -1.29, P < 0.05], and total HRQOL [t (59) = -2.23, P < 0.01] were also found for IBD diagnosis; a diagnosis of Crohn's disease was associated with lower HRQOL ratings.
Group differences on health-related quality of life
After statistically controlling for variance in HRQOL contributed by disease severity and diagnosis by covarying these variables, a multivariate analysis of variance showed that youth from families reporting clinically elevated difficulties with problem solving reported lower social functioning, F (60) = 5.68, P value of less than 0.05, than those from families in the nonclinical range. Patients from families reporting clinically elevated difficulties with communication reported lower general well-being, F (59) = 6.36, P value of less than 0.05, and social functioning, F (59) = 12.68, P value of less than 0.01. Lastly, youth from families reporting clinically elevated difficulties in general family functioning reported lower general well-being, F (59) = 4.22, P value of less than 0.05, and social functioning, F (60) = 6.46, P value of less than 0.05.
Proportion of families meeting clinical cutoffs of family functioning
Overall, compared with pre-established cutoff scores for clinically elevated functioning, sample means on all FAD dimensions fell in the nonclinical range. However, a high percentage of families endorsed clinically elevated difficulties in functioning: 7.5% in problem solving, 18.8% in communication, 17 .5% in roles, 12.5% in affective responsiveness, 25% in affective involvement, 7.5% in behavior control, and 16.3% in general functioning.
Discussion
This is the first study to examine family functioning as a potential predictor of disease-specific HRQOL among adolescents with IBD. Few predictors of HRQOL in pediatric IBD have been identified, and these have predominantly been limited to disease characteristics, such as disease severity. Our findings are consistent with research indicating that greater disease severity [33] and a diagnosis of Crohn's disease (rather than ulcerative colitis) [2] are associated with lower HRQOL. However, these findings extend the IBD literature and provide support for emerging research in other pediatric populations (i.e., end-stage renal disease and diabetes) showing a link between family functioning and HRQOL [11, 12] . Indeed, our results indicate that even after controlling for disease severity and IBD diagnosis, adolescents living in families who experience clinically elevated difficulties in several dimensions of family functioning experience significantly poorer IBD-specific HRQOL.
Specifically, adolescents with IBD experienced significantly poorer HRQOL in general well-being and social functioning when their families endorsed clinically elevated dysfunction in areas of problem solving, communication, and general family functioning. To our knowledge, these family-related factors have never before been examined in pediatric IBD, nor examined as predictors to IBD-specific HRQOL. These findings might suggest that poor or inefficient problem solving and communication among these families may contribute to greater strain or conflict between family members or perhaps contribute to youth with IBD feeling unsupported by family members. Consequently, this may play a role in the development of poorer quality of life and functioning across several domains. This relationship is supported by recent research indicating that greater family conflict is associated with poorer HRQOL among youth with various medical [12, 34] conditions. Our findings suggest that family functioning may also be a salient factor to consider when evaluating the HRQOL in adolescents with IBD.
Although sample means for all family functioning dimensions were in the nonclinical range, a substantial proportion of families endorsed clinically elevated family dysfunction. For example, 25% of families endorsed clinically elevated dysfunction in affective involvement, or the degree to which family members are involved and interested in one another. Elevations in affective involvement might indicate that certain family members are becoming overprotective of others, which may result in increased dependency on one another. In this case, it might suggest that parents would be overprotective of their child with IBD; however, this is an empirical question that would need to be investigated. Approximately, 19% of families perceived clinically elevated difficulties in communication among family members. These findings are consistent with earlier research, which documents less cohesion and poor communication among families with a chronically ill child [21, 35] . In addition, approximately, 18% of families endorsed clinically elevated dysfunction with respect to the division of responsibility for completing family roles. These findings may reflect the natural progression and course of IBD (i.e., alternating periods of remission and flare-ups/medical crises) and the consequent impact on family life. IBD demands may also limit the degree to which families are involved and express interest in one another's lives and activities (i.e., affective involvement) and place constraints on families' ability to communicate effectively with one another. Family roles and responsibilities may also change to accommodate any flare-ups or exacerbations in symptoms. For example, in the event of an IBD-related hospitalization, caregiver roles may shift so that one can remain with the ill adolescent in the hospital while the other caregiver negotiates care for other children and assumes household tasks.
Our findings must be interpreted within the context of a few methodological limitations and implications for future research. First, disease characteristics of this sample (i.e., adolescents, predominantly Crohn's disease diagnosis and inactive disease status) may not generalize well to other, more diverse IBD samples with greater disease severity. The sociodemographics of this sample (i.e., Caucasians, mostly married and employed caregivers) may also limit generalizability; however, sample characteristics are comparable with other published studies of pediatric IBD [36] . Second, the descriptive, cross-sectional nature of data analyses precluded any examination of the causal links between family functioning and HRQOL or variations in these variables over time. As child and family functioning are interrelated and families are constantly changing to adapt to a child's chronic condition [37] , longitudinal research is needed to more thoroughly examine family functioning and youth HRQOL over time. Moreover, although we minimized the number of statistical comparisons by using the modified factor structure of the IMPACT III (four subscales rather than six subscales as originally proposed), the use of the FAD and IMPACT III necessitated multiple comparisons, as there are no total scores for each measure. Thus, these findings should be viewed as preliminary, and future research should examine the relationship between these constructs in a large sample. Third, this study examined generic family functioning, not disease-specific features of family functioning that may be more salient. Yet to date, no IBD-specific measure of family functioning exists. Pediatric research that documents the advantages of examining diseasespecific family functioning [34] substantiates the need for the development of an IBD-specific measure of this construct. In addition, as the self-report nature of the FAD may predispose families to overestimate their functioning, future research that incorporates observational measures of family functioning may provide an objective assessment of a family's actual behavior.
Given the push for pediatric providers to pay particular attention to patient-reported outcomes, such as HRQOL, greater knowledge of factors that may impact HRQOL among youth with IBD can substantially guide clinical interventions and practice. For example, the finding that up to 25% of families endorsed difficulties across family functioning dimensions highlights the importance of monitoring family functioning during routine clinic visits. This may identify families in need of support services or psychological intervention, and adolescents who may be at heightened risk of experiencing impaired HRQOL.
Teaching effective communication and providing family guidance on the division of responsibilities for completing family roles and how to adaptively remain involved in each others' lives in the midst of IBD disease management, may prove particularly beneficial for parents and adolescents alike. In fact, family-based interventions that target communication and problem solving among families with chronically ill youth show great promise for improving health and psychosocial outcomes among these youth [38] .
